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Seasonal Abundance of Oithona (Copepoda, Cyclopoida)
in Funka Bay, Hokkaido

Toshikuni Nakatant’, Sayaka Ipe'" and Toyomi TAKAHASHI

In order to elucidate the seasonal change in abundance of Oithona (Copepoda, Cyclopoida), monthly samplings were
conducted from April 1999 to June 2000 at the center of Funka Bay, Hokkaido. After the intrusion of the Oyashio
Coastal Water, spring bloom occurred and large sized phytoplankton (210 pm) increased rapidly. In the surface layer
(15 m depth), Oithona nauplii dominated in the community of copepod nauplii in the bay throughout the year except in
August. N1 of them was abundant throughout the year except in April. The population density of Oithona nauplii de-
creased from November 1999 to March 2000. Then they increased from April to June 2000 and the maximum abun-
dance was observed in May (30 m depth, 47.3 inds.-/~"). The vertical distribution of Oithona similis copepodids, which
were dominated in the Oithona community, was related to small sized phytoplankton (<10 gm), naked flagerates, and
naked ciliates from October 1999 to June 2000. The results suggest that the biological production of Oithona similis
was supported by the microplankton in the microbial food web in Funka Bay.

Key words: Oithona similis, nauplii, Funka Bay, microbial food chain, reproduction
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calanus minutus), FERRBEFAK 7L — 7 (Calanus pacificus
BE) BRUEEREREKREK BEHER) 7L —7 (deartia
longiremis, Oithona similis 78 £) ({25 (I - I
B, 1977). FRE(1993)ZEAEIZ BT I XKL A4 1]
O Oithona similis 78 HIRT 2 Z L AL 2L, MG
(2000) & Oithonal@ 7 — 7)) 7 ZADMWBEL &N, NIDIA
O TEPIZ B T Oithona BAFHEEINL TWBZ L &R
L.
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L#Lﬁﬁ,
ﬂf?ﬁ‘ﬂiﬁ;#ﬂﬁﬂ] & 11/5 & ﬁ‘ﬁﬂ 5 75‘ Lo (Poulet et al.,
1995; Uye, 1996; Lee ef al., 1999). & 51IZ, HAEIZH T
U{ DEFZFTL—-LFIr0BLCAVEMTT 2 by

SIRIFELACHAIATOW AN EARE IR TS (fF,
2000)

—F5 . Azam et al. (198N 2K DT TV THEMEE 5
A8 (microbial food chain) Z3RE S TLIR, K
KA R B M MEBREBAEMOBERE S EH S h
5312k, BEEEEED LFEAD T ILF —FiRkid g
A & A BB OT T IZ & 5 TR D - T
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AABEMEAR X LTV B (Mousseau ef al., 1998). WEHERALK
SERRTREEEERIC T 5 T v o by BYEIIC OV TR
B (2002) (ZJE4E A58 U TR AYE#E A ElL | FF
Th— 3V I OAE AR5 2 L e RE
7=, nd LS Oithona B ERRHIER A £ DR
BTy P ERBRTAILAIRENTNEZ L
#* 5 (Uchima and Hirano, 1986; Sabatini and Kierboe, 1994;
Atkinson, 1996; Nakamura and Turner, 1997), Oithonal&i3%
HHRIZ B O TF R & e YA U D B 1El 4 R
LTWBAREMEY S 54, COZ LIBT3~ %
VY, ARRFETIEEABIZ S W T Wd LEH Oithona lE 2 N
EXA M BEU =T ADIEE & FH TR
WOEMENMERL NI T L L B0, KEBE, LU
Oithona BD A L EZ NS ~Y A 0TI s bV
(W77 o v EFEBMT IV 0 V) DRTHEE
HREEICZDIE>THEHEL, Oithonald /7 — 7)) 7 2D {E{K
TEIRE 2 B3 2 K T L /-,

HEB LUFHE
ALHEE R AR IS T 3 AV AE A Station 30 (KB 92 m,
Fig. 1) {ZHWT, JLiEKFEKEFHUMEFAETRS L
(128 b V) BLURMEMBL LA (1,383 F V)
EHWTHHRICHEEET -7
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Figure 1. Position of sampling station in Funka Bay.

Table 1. Carbon per cell volume for microplankton.

D07 4L alREDOREARAMS 2T 5728, 19994
10 A2 5 200046 F & T A 1[@7KEo0, 15, 30, 50, 80m T
P T2, OithonalEm\ & LI 2005 F U ERK&EEH
WTHFAREFAKL, 40umBEDNY F 3y FTABEBLT
L (19994 12 FlIZ/KIE 15, 40, 60m) , EAESEMEE T T
=Ny AA, aGREA NV B X OMERERR R
IZSEEL, BHELA. 2ua 74 LgBREII DL TS A
F K E A DO THREL U 22 7K 300m/ % 10 yum B A& D
Fou bERAOTIOumUY EE FRKMORTIZES L,
Whatman GF/F 7 4 L4 — (HA07um) TAMMLE., %
D, FTNFNDT 4 NLE—FEDraaT 4% 10miD
90% 7 & b ¥ Tl X8, BEERE L CHIREICE SR
D, FEHEBLPNC Tumer B EET # W Tr oo
T 4 )b R & L 7z (Parsons ef al., 1984). v A4 a7
I b /d = A F VERRE & B TR L 727K 500 m!
% 10% acid b T — LB CREEHZ 20mIZIRIEL, ZD 5
5 1~4ml & BISLEAMEE T T - FHEL . Ry 4 &l
Bz, BRI EEEEE, MRS, AR, Mk
ErRE, FHEMERGE, FoMicAEL TITY, B,
POR:, P8, FEMEE L @2 e 0EaERISER T 51k
Féi#% R¥, Shinada et afl. (2000) ¥ L UEE & (2000) AL
TR HE > TRFERITIRE U 7= (Table 1),

0D LEINKLA P OBEORAZELEHL TS
728, 199944 A4 5 20004F 6 A £ ¢ 1E (199949
Ak 75y by E o b (lE180cm, 1T 450m,
BA 100 um) Z FV-CHEE L2 &M E TOHE
(R Ims™) IZKDERELZ, AR Sy bOO
BEERICELD (HT 727 & — X — 2 — DOEE A 53R 7=
(HIE (1993) 12 KIBIZ BT Oithona similis © B FEIETE
o agN, AEASEE L DA 2R &3, RUEHEH
RETHIEBIEERBICHHEL, IRERHRAR L LU
SEIRAPIERIC A A B TR AT 5 2
EEPOMILE, FITRUIETE» VS LE, — 77
¥ Z DB, Oithonal@ / — 7Y o ADEE B L5 E
B AZ{LE RS 224 B -8, Oithona similis 73 FE4E
Zh7=0AM L, PORREMEENER TS 5 5 REH
DRFEREEL UTKELSm T2 FUEEREEHNT

Plankton Conversion factors or formula Source
Diatoms log,, C (pg)=0.758 log,, V¥#—0.422 Strathmann (1967)
Naked flagellates 0.11 pgCum™ Edler (1979)
Thecate flagellates 0.13pgCum™ Edler (1979)
Naked ciliates 0.19pgC ,um_3 Putt & Stopecker (1989)
Tintinnids C(pg)=444.5+0.053(LV**) Verity & Langdon (1984)

*: cell volume in gm™-cell ™!, **: lorica volume in um>-cell ™",
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WARERAKL, 40umBAD/NY Fixy P TAE L TEE
AFREL-. BEXM 220 LHE %P ET7 2w
VIETETCEEL, HERIZIS U CEESEIL 2 RICHEMREE
MEETTCRMEL, £Mﬁ( 5 T CHAREARRD I ~K 41 b
BFELUTREL, /=707 ZEREEREIICEL X
JLTRE L 7z,

Oithona J& D H W 2E BERTE & WAEBRIE & OBIRE W & 2
124 5728, WBIEE L2 5 E TOARIESIZDNT
CTD (Sea-Bird#1#!% & U8 Neil Brown #L#) % B CHlE
L7,

w 2

KIBIREE

1999 -4 Az i & 72 {EAOR - (KIE 5 O Rl (KR 3°C
DITF, $85533.0~33.3; k& - FkEE, 1970; K&, 1971) 4
BAE LD TW2, FER2LSKEP AL, SA»S 8
AiCiE & - KRS (RIBOREKIR23.4°C) DEZFERA
A (4320 IF; RS, 1971) IZEHEL, 30mbLIET
RERSEPFEE L - (Fig. 2). 7TA»E8RAIAh % &S
OEEE A G SRR, AikeeCc Ll b, JEr33.6 L
Lkm, 1971) 2530~60mBEh HIBPUZHA LD, &

FIZRBAZBEA D, WAL RAIZITTERE”
EOHHIEREAIZ L D ERE, b WIRAMAE X THHEL
(12A : ¢m868wcmﬁ&w33wm EPHTIRE -
EiE S OLZERAEK (KRif3~6°C, HH33.8 LIT 5k
%,WH>Tﬁwbht.mm$1H 13 HIzhAINE

. TEBAROKIEBIE6.3~64°CIZIET L7z, 2 liCidEE»
bTCMT,%%BOWﬁ@@ﬁ%MﬁﬁAL,BHKm
WENEIZ E TEDOGHBIEN 72, ZDHe A X THlll
KOBEIZ L DIEHMIEEH» 6 BT U 7=,

T TIREBIOBHAANORAZE L THS &, 1999
TR APAICL I R BIIERIZEL  (HEg, 2000), 4
Hi?r%m¢wrmﬁotﬁx2mm$fmzﬂnmﬁf

SRR AEPNSE L0 (Fig. 2).
‘7DEI7»flbad‘oJ:U‘7*f7El7°'3‘/7l\‘/(10—200,um)
% il
T Station 300D 7 02 T 4 L aiRE 1L 1999F 10 » 5
200041 8 £ TRAKET0.06~1.15ug- ' DEVETSH -
7= (Fig. 3). 10 A& LU 11 AL i%’;ﬁ‘bﬂl\("iwm il el ini}
ZL ML TOEN, 2A»S 1 AIChF THERAICK

D AMEEIZ_ ETOEE ic‘:/uc‘:“&l’ofm&<faot. 2 A

IEABL0-30mETEAML, 3HICERAEETEEE IS
aot#(mkm&%%¢0,4ﬂﬁbﬁﬂifiﬁ0@
VME (0.05~2.80ug I o7z, 10um TO Y A X 5E

THET 5 &, 1999410 A 5 20004F1 F &£ T, 10um
FWMO AP 10um L EDE D& LE > Tz, Ll

2AICESE 10um M EOAEIAZEL, 3AICY -2 &k
D (FAME8.0 g 17", 10um Bl Lo 53 A3 18] 5 KiE
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Figure 2. Seasonal changes in vertical distributions of water

temperature (A) and salinity (B) at Station 30 from April
1999 to June 2000.

F4 Aol SEICA S LT, 10 um RO
HAanELS B, ”@FEiﬂE%H%:bfr%m<
(.64ug- 7Y, sAPL 6 RIZHTT30mPIERIZER L2,
2AHEAECZIOum LD s ou T 4 Lo RE ORI,
&X, kBLDTH Y (Fig. 4), 20008FFFED T — 4
AhANZIE T TIsiEE > Tz, D RO SIS
ChBWTHEM T 7 v 2 by T — a0 2~4A) &%
&, 10um KGO /NUEN T 5 ¥ &+ v BEREERER D
BHHEEDEL A HDTWBE I LERLTNS,

P LI — SV 2R 5B ~vA4vaT 5o
(10~200 um)D R EBE O FE A FHIZDWTED ALt & A
%L (Fig. 4), 199910 A, 128, % XU 200041 HDR®
ERBREBTEL NI TH -7, 19994F11 FIZIE0~30m
J& T 50 um DL _EOHFMEEEE (KT Ceratium firca)

DI LD EL ko T, 2 AICIEEEREEOEMIIC ot
DO~30mBOREBIZEWMIZEL &D, 3HICEERT
Bl BoTniER, 4ANBREZEEZEB TR L
7. 5ADImBLPISmTIEINE TOEEEICED-
TR HREA MBS L, 6 Alck s L5 A m«Té
BlzvAsurs vy b VORERRFYL, TORDIE
KRB CHETH - 7=,
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Figure 5. Seasonal changes in taxonomic composition of copepod nauplii (A), population density (B) and composi-
tion of six developmental stages (C) on Oithona nauplii at Station 30 from April 1999 to June 2000. Samples were

collected at a depth of 15 m with a Van-Dorn bottle.

Oithonal&/ — 7 U9 AL LU0, similis ANEHF A1 +D
il

19994F 4 Fl 7 5 20004 6 F & T A Station 30D K ¥
1SmiZHWNTSY P VKRB THRES hz»0d LY —
7 ADBERD AL E R 5 & (Fig. 5A), Oithonal&
J =7y ZFEENBR L, MicosetellaBAE N LT
7219994E8 A AT, b LI, — 77U ¥ ZDEE
D332~778% % i, »pLWd LE/ —T VY ARERT
Bk LT, Pseudocalanus B IR FE LB A 32 @ & o5
WBERXENSPEIZPT TCEHL AL Tz, KE15m
1283 B Oithonald /) — 7 1) w7 2L 199944 A2 6 6 A I
AU S AIZFE LA Lk, 10~11 AiZ2T
30K 1T D ENETHERE L 7= (Fig. 5B). KIE 15m a‘o
\¥ % Oithonal® 7 — 7" ) 7 A O 5RO AZ{LE R
19994 A &k &, L #EME LV NIZAT — /a)ﬂﬁlﬁw

SR 20% Ll A& G8 | 199946 Az & EWElA THIE
L 7=(Fig. 5C).

N Station 3012 BWTT I b Vi FOWELD
W £ TOMEBIC L DIFRE ST XRH A D10
HLEHIZDWTAD L, OithonalBIEEIFRES L, 0
H LHHAEKD 23.6~54.8% # ¥ 7= (Fig. 6). Oithona g3\
FLA MIZED B O, similis DEIEZIEFEITE L, FOMEE
BIHE B A T803% L ETH -7z, O similis 3XEF A b
OFEEEEEE, SA (19994F) IZiEE (13,3001
f&-m™) %KL (Fig. 6), SHE TEEETH 724, 10
544 A & Tl 1,400~2,800 & -m DKWV ET
Btz FOBRMEEREEEE s FICHUEML 228, BiF
FIRD/ARBE TH -7,

1999 4F 10 A #* 5 20004E 6 A £ TOHIR, /3 F YK
BT X N - Oithona|& / — 7° 1 ™7 A O KGERHEERECE
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Figure 6. Seasonal changes in taxonomic composition of copepodids by number (upper) and population density
(lower) of Oithona similis at Station 30 from April 1999 to June 2000. Samples were collected by vertical hauls
from the sea bottom to the surface with a plankton net (100 gm mesh size). Calanoida except for Pseudocalanus
spp. were divided into two size groups; larger and smaller species than Pseudocalanus newmani.

OB EAD E (Fig. 7), 10 FHUZIGERBRBERAK A 55
A3 5 30~50m /@ (Fig. ) THAMBHE KL, 15mPEE
K U80m Th & F30Mffk - RIBROEVEER LA, 11
A7 5 & R K AR IZ E TEL (Fig. 2), 10
Az o N EMTOEZERIZHR L2, 12751
H & T2 4B A HRgmAs 52 H L 2L AER Ok
7. 1971) Adi® (Fig. 2), MBIEMAEA»SWEHE TH KL
OB 1T DRV & 255 Tz, 208, WEHES
EB1SFAL (Fig. 2), 2 A2 63 AT T50mBPIET
BN LAY, 4 ISR 30m TROKE A b4, WIERRAHTIC
BT 10MEE - Ric 572, 5 AR E A K
WIom THEE X (473 (@K 7Y, 6 A TEEE TR
L7, /S0 F vk o &Rz Oithonald 2 ~NK 7 4

M (KEBUZO. similis) DEBE AL, /— T 7 ADH
A5 L IEDMB A &S L7z (Fig 7; n=43, r=0.68,
p<<0.001). Oithonal®d A ~F &4 FZHHEIRAE P EL T
7= 19994 12 A 35 & TS 2000 4F 1 F 12 13 (A 550 B 0D ST
ZANZX L AT A, FRUHOAIZ15~30mTEL,
EECERWEASAL Nz, B ISmiZBWT/ —7Y
Y 2 VO FEARFESB L TWB Z &R LD, ik
IZoWT EHEHMPEICEE SR, SAICRS MMEE
REL hoT, £, 12AD60mE & THED
3 BH602 5 100% PMETH - 7.

BN & BEE TO Oithonald & 7 DA MO §REL 5
BRIZ DT, MUEHE T O, similis & BRI SREREE 247 S
MNRETH B Z Ens (BHE, 1993), HESMEEE %

— 240 —



KB B 2 Oithona |

Oct. 1899 Feb. 2000 0 Oct. 1999 0 Feb. 2000
0 — 0 T 15 15
15 fpearzzz 1 15 pzzzasy 30 30
30 fzzzz= 30 )
50 50 pmmm
50 puzzzy 50 pzza E
- 80 o 80
80 0 80g
Nov. 1939 Mar. 2000 Nov. 1998 Mar, 2000
0 przazon 0z 0 0
15 15 a2 15 15
30 fzzm 30 ) 30 30
50 50 2z 50 p= 50
80 o)z 80 fem 80 R
Dec. 1999 Apr. 2000 Dec. 1999 Apr. 2000
0 pzzaT £ u
. 15z 15 15 15
E 30 E £ a0
g o= g YF 50 b
+ 50 FZzZZT o r
g« 60 2 60 — ‘
80 [z £ 80
Jan. 2000 May 2000 Jan. 2000 May 2000
0 grzzar 0 gz 0 0
15 Zzzzan 15 1 15 15 psmmes
30 a0 3 30 30
50 50 50 50
80 80 80 80 m
0 5 10 15 20 0 10 20 30 40 50
Jun. 2000 Jun. 2000
0 ; 0 P
cI~V 15 zmm‘f:l 15 p
30 T 30 B
B Aduit & 50 b 50
(] Aduit 2 80k o f
0 5 10 15 20 0 10 20 30 40 50
Population density (inds+/™) Population density (individuals®{™"}

Figure 7. Vertical distributions of Qithona naupulii (right) and copepodids (left) at Station 30 from October 1999 to
June 2000. Samples were collected with Van-Dorn bottles at three depths (15, 40, 60 m) in December 1999 and at
five depths (0, 15, 30, 50, 80 m) in other months.

ERE LTI U 72, O, similis 1310 um LL_ 0D B % FéikG Table 2. Correlation of the density of Oithona spp. copepodites
Wiziliifr 4 5 &% % 54N TH D (Nakamura and Turner, on the biomass of the main microplankton components and
1997), 10umMEOwA 2075V b v EBEN & A%k chlorophyll @ concentration at five depths (0, 15, 30, 50,

80m) from October 1999 to June 2000. Data of December
L. Ozrlzona m AT A Ok EERE & TRV 4 70 1999 are excluded because of an insufficient sample.

77 ¥ (10~200 um) DRFR L 5 I 10 um HKiii s
LU 10,Lth toroag 4 aREDEEAAIZONT Copepodides
4El%ﬁ4f%rrro 72 (Table 2). OithonalB A XF & A L DS
[0 R TN E AL [ A (1ouvazm‘) R A=A n r p
7 1» aiR {Hﬂ@f ot e DRBIAER <, T TRGEHE Total microplankton 40 022 0.166
HUH, MERHRE IR & OIS EW‘HP’% e e =71, Diatom (10199 ym) 40 0.06  0.727
S & URRE 77 > 2 b~ (1ogmBLL) O 2@ Naked ciliate (10-141 ym) 40 0.33 0.037
074N alRE L O/thanaﬁ%:l R EA N OEREEE & Naked flagellate (10-58 (m) 40 0.37 0.020
OENZMEB T A S G- 7. Chl. a (<10 um) 40 0.66 3.09x1076
Chl. a (210 um) 40 0.11 0.507

£ &

AWFEIZH T, Oithona BD B EFE O, similis 3 ~XGR 57‘"4

l tinu}uér’j“ﬁ SRS ML, MIREIIAAEE» D EE
%<, REDBEZBIZV R VET A A S N7 (Fig. 6),

n=sample size; r=regression.

— 241 —



PP -

ZAHUEBHE (1993) d K UHREIE (2000) & [AIEROFERT D -
7z, 2000 EFEORPNIBABNRADO L K Z3 v ARl
WHED , 1999 HEFATE D AN ERIRIEFR KE AR ICKEZ -
CTu/z (Fig. 2, Fig. 6). {7 (1 1993) 13 Oithona similis 2~
F A PREROFFRER KR T AL, KE L REIZ
L7z LT3 Ay, ARUFER R T MR EE I K
WEODS0mEEIZ BT Oithona similis 2B XA b A
PRE XN/ (Fig 7). DL LRSS | dHRER Kb o
Oithona g2 XK &4 T D 5y AR E D3 I 3N L~
BETHD, KEOM KB D AL Oithona [HO A 7 it
EIEMAIZE D ZE AR LTV, ALK, £ENZ
DARBUZ K> TEHHENEZZ L6, KRB OBAIEDE
REHZAHEIRA AR L > TR SN TE A DTHA S L
ERE D,

Oithona B3 K & 4 + DRSS DREE»AEL 5
RFHNZ B ET A A SNz, Tabb, 1998FEDKE—2
(26 A TH 14,000k -m™?Td - 7=A (MElF, 2000)
1999 4 THd 5 AU i KAl 13,300 M8 & -m 3 VBT & 417
2000%F-8 S HAREETH - 7240, RiER Iz xTh %
DIKMET S -7 (3,600 -m™, Fig. 6). ZD &> 4k
DN M AR & B ADREBIZED B 5 Z & 6,
BFAENC & B BRAOHIR! J\Qéa)cl:{i A LN
Wy, 2000 FFAFIZONTAS &, 2 FIZIBA BTSN
WAL, 225 3HIC ﬁHTkW@WM7”/7L
(loum Pl L) OFnwrvoa7 4 LalgE Rl 7 ( Flg 3).
Maita and Odate (1988) {ZMEAIEPNZ B\ TR O — ’L‘f
D66% MNBFEET I — LEIZEEIXN T D &75:{&"‘
B0, IBRERHBEAORE TS L] ‘i@fﬂﬁ:'{ﬂ]fjﬁlﬂ(iﬁ
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